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Objectives — Several rich sources of polyphenols have been shown 
to strongly increase the endothelial formation of nitric oxide (NO), 
a potent vasoprotecting factor, via the redox-sensitive activation 
of the PI3-kinase/Akt pathway leading to the phosphorylation of 
endothelial NO synthase. The purpose of the present study was to 
investigate the molecular mechanisms underlying the stimulatory 
effect of catechins on the endothelial formation of NO using 
different catechins ( avan-3-ols).
Methods — Vascular reactivity studies were performed using 
porcine coronary artery rings, which were suspended in organ 
chambers for the measurement of changes in isometric tension. 
All experiments were performed in the presence of indomethacin 
(an inhibitor of cyclooxygenases), and the combination of apamin 
and charybdotoxin (two inhibitors of endothelium-derived 
hyperpolarizing factor-mediated effects) to assess only the NO 
component of the relaxation. Cultures of porcine coronary artery 
endothelial cells (P1) were used to determine the phosphorylation 
level of Akt and endothelial NO synthase by Western blot analysis. 
Both natural and synthetic catechins were evaluated.
Results — (-)-Epigallocatechin-3-O-gallate (EGCg) induced potent 
endothelium-dependent relaxations in porcine coronary artery 
rings. The EGCg-induced relaxation was inhibited by MnTMPyP 
(a membrane permeant analogue of superoxide dismutase, SOD) 
whereas extracellular SOD had no effect, indicating a major role 
of the intracellular formation of ROS. Relaxations to EGCg were 
minimally affected by rotenone (an inhibitory of the mitochondrial 
respiratory chain), sulphenazol (an inhibitor of cytochrome P450), 
apocynin (an inhibitor of NADPH oxidase) or allopurinol (an 
inhibitor of xanthine oxidase). The replacement of all hydroxyl 
groups of EGCg by O-methyl groups resulted in the total loss of 
the relaxing activity whereas partial replacement decreased the 
relaxing activity.
Conclusions — EGCg caused endothelium-dependent relaxations 
of coronary arteries via the redox-sensitive formation of NO in 
endothelial cells. The stimulatory effect does not involve major 
intracellular sources of ROS including the mitochondrial respiratory 
chain, xanthine oxidase, NADPH oxidase and cytochrome P450 but 
is critically dependent on the presence of hydroxyl groups possibly 
leading to auto-oxidation of the polyphenol.
C008
ENDOTHELIAL NO SYNTHASE ACTIVATION 
BY A RED WINE PHENOLIC EXTRACT: 
ISOLATION OF ACTIVE COMPONENTS BY BIOGUIDED 
FRACTIONATION
C. AUGER 1, M. CHAABI 2, J.-H. KIM 1, A. LOBSTEIN 2, 
V.-B. SCHINI-KERTH 1
1 UMR CNRS 7213 — Laboratoire de Biophotonique et 
Pharmacologie — Université de Strasbourg, Faculté de Pharmacie, 
Illkirch, France
2 UMR CNRS 7200 — Laboratoire d’Innovation Thérapeutique — 
Université de Strasbourg, Faculté de Pharmacie, Illkirch, France
Objectives — Previous studies have shown that Red Wine Phenolic 
extracts induce nitric oxide (NO)-mediated vasoprotective effects, 
mainly by causing a redox-sensitive activation of endothelial NO 
synthase (eNOS). However, Red Wine Phenolic extracts are complex 
mixtures of a several hundreds of phenolic compounds. Therefore, 
the aim of the present study was to isolate active phenolic 
compounds using multi-step bioguided fractionation of the red 
wine extract.
Methods — Red Wine Phenolic Extract was submitted to a bioguided 
fractionation using chromatographic methods. The fractions 
obtained at each step were tested for their potential to induce 
the activation of eNOS in endothelial cells. Cultures of porcine 
coronary artery endothelial cells (P1) were used to determine 
the phosphorylation level of Akt and endothelial NO synthase by 
Western blot analysis. Identi cation of phenolic compounds in 
each active fraction was performed by MALDI-TOF and HPLC-MS 
techniques.
Results — The  rst step of fractionation on lipophilic Sephadex® 
yielded 9 fractions of which 4 of them signi cantly increased 
the phosphorylation level of Akt and eNOS in endothelial cells. 
The active fractions contained mainly procyanidins and some 
anthocyanins compounds. The fractionation of one of the active 
fractions by preparative reverse-phase HPLC yielded 11 sub-
fractions ; all of these sub-fractions signi cantly increased the 
phosphorylation level of Akt and eNOS. The analysis of the phenolic 
compounds indicated that these sub-fractions contained mixtures 
of procyanidin dimers or conjugated anthocyanins.
Conclusions — The red wine extract contains several types of 
phenolic compounds, which are able to enhance the activity of 
NO synthase in endothelial cells including procyanidins dimers and 
oligomers as well as several conjugated anthocyanins.
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L’insuf sance cardiaque (IC) est caractérisée par des altérations 
du métabolisme énergétique associées à une augmentation de la 
production de radicaux libres (RL). Les RL altèrent le couplage 
